Interactions of pyronin Y(G) with nucleic acids.
Spectral properties of pyronin Y(PY) alone or in complexes with natural and synthetic nucleic acids of various base compositions have been studied in aqueous solution containing 10 or 150 mM NaCl and 5 mM Hepes at pH 7.0. The dimerization constant (KD = 6.27 X 10(3), M-1) and the absorption spectra of the dye in monomeric and dimeric form were established. The complexes of PY with single-stranded (ss) nucleic acids show a hypsochromic shift in absorption, and their fluorescence is quenched by over 90% compared to free dye. In contrast, complexes with double-stranded (ds) RNA or DNA (binding by intercalation) exhibit a bathochromic shift in their absorption (excitation) spectrum, and their fluorescence is correlated with the base composition of the binding site. Namely, guanine quenches fluorescence of PY by up to 90%, whereas A, C, I, T, and U bases exert a rather minor effect on the fluorescence quantum yield of the dye. The intrinsic association constant of the dye to ds RNA (Ki = 6.96 X 10(4), M-1) and to ds DNA (Ki = 1.74 X 10(4), M-1) was measured in 150 mM NaCl; the binding site size was 2-3 base pair for both polymers. Implications of these findings for qualitative and quantitative cytochemistry of nucleic acids are discussed.